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CIRCUIT BOARD CONNECTION 
STRUCTURE 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a circuit board connection 

structure for connecting tWo circuit boards by a connector 
and, more particularly, to a circuit board connection structure 
for connecting a host-side circuit board and a module-side 
circuit board in a communication apparatus, an electronic 
computer, a video display or the like through Which mainly a 
digital signal at about 100 megabits/ second or more or an 
analog signal at about 100 megahertz or more is transmitted, 
and to a circuit board connection structure for connecting tWo 
circuit boards in a single apparatus. 

2. Background Art 
In radiofrequency circuits, microstrip lines conductor foil 

in line form formed on a front surface of a dielectric circuit 
board having conductor foil formed on its back surface are 
being used Widely. A connector is used to connect tWo circuit 
boards on Which such microstrip lines are formed (see, for 
example, Japanese Patent Laid-Open No. 4-51475). 

SUMMARY OF THE INVENTION 

The art disclosed in Japanese Patent Laid-Open No. 
4-51475 has a problem that a connection portion on the 
ground side of the connector having an increased length due 
to a difference betWeen tWo circuit boards exists as an imped 
ance mismatching point and reduces the signal quality. Also, 
connecting tWo circuit boards requires extending patterns of 
microstrip lines to end portions of the circuit boards. There is 
a problem that the patterns can separate easily from the end 
portions of the circuit boards. 

The present invention has been achieved to solve the 
above-described problem, and an object of the present inven 
tion is to provide a circuit board connection structure capable 
of improving the quality of signals in communication 
betWeen circuit boards. Another object of the present inven 
tion is to provide a circuit board connection structure capable 
of preventing separation of a pattern on a circuit board. 

According to one aspect of the present invention, a circuit 
board connection structure comprises: a ?rst circuit board; a 
second circuit board; and a connector having a ?rst insertion 
opening in Which the ?rst circuit board is to be inserted, and 
a second insertion opening in Which the second circuit board 
is to be inserted, the ?rst and second insertion openings being 
formed so as to face each other, Wherein a ?rst connection pin 
is formed on an inner Wall forming the ?rst insertion opening; 
a second connection pin is formed on an inner Wall forming 
the second insertion opening; the ?rst connection pin and the 
second connection pin are connected to each other in the 
connector; a ?rst patterned conductor to be connected to the 
?rst connection pin While being inserted in the ?rst insertion 
opening is formed on the ?rst circuit board; a second pat 
terned conductor to be connected to the second connection 
pin While being inserted in the second insertion opening is 
formed on the second circuit board; and a transmission path 
from the ?rst connection pin to the second connection pin is a 
characteristic-impedance-matched coplanar line. 

The present invention enables improving the signal quality 
in communication betWeen circuit boards. 

Other and further objects, features and advantages of the 
invention Will appear more fully from the folloWing descrip 
tion. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

FIGS. 1 and 2 are perspective vieWs of a connector accord 
ing to the ?rst embodiment of the present invention. 

FIG. 3 is a sectional vieW shoWing a state Where tWo circuit 
boards are connected to each other by using the connector 
according to the ?rst embodiment of the present invention. 

FIG. 4 is a plan vieW shoWing an end portion of a circuit 
board according to the ?rst embodiment of the present inven 
tion. 

FIG. 5 is a plan vieW shoWing transmission paths on the 
obverse side of the connector according to the ?rst embodi 
ment of the present invention. 

FIG. 6 is a plan vieW shoWing an end portion of a circuit 
board according to the second embodiment of the present 
invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

First Embodiment 

FIGS. 1 and 2 are perspective vieWs of a connector accord 
ing to the ?rst embodiment of the present invention. FIG. 3 is 
a sectional vieW shoWing a state Where tWo circuit boards are 
connected to each other by using the connector according to 
the ?rst embodiment of the present invention. 

In the connector 11, a ?rst insertion opening 13 in Which 
the ?rst circuit board 12 is to be inserted and a second inser 
tion opening 15 in Which the second circuit board 14 is to be 
inserted are formed so as to face each other. Circuit board 
?xing screW holes 16 are also formed in the connector 11. The 
second circuit board 14 is inserted in the second insertion 
opening 15, and screWs (not shoWn) are inserted in the circuit 
board ?xing screW holes 16 to ?x the second circuit board 14. 

First obverse-side connection pins 17 are formed on an 
upper surface of an inner Wall forming the ?rst insertion 
opening 13, While ?rst reverse-side connection pins 18 are 
formed on a loWer surface of the inner Wall forming the ?rst 
insertion opening 13. Second obverse-side connection pins 
19 are formed on an upper surface of an inner Wall forming the 
second insertion opening 15, While second reverse-side con 
nection pins 20 are formed on a loWer surface of the inner Wall 
forming the second insertion opening 15. 
The ?rst obverse-side connection pins 17 and the second 

obverse-side connection pins 19 are connected to each other 
in the connector 11 by being slanted at an angle 6. The ?rst 
reverse-side connection pins 18 and the second reverse-side 
connection pins 20 are connected to each other by being 
slanted at an angle 6. Even though the ?rst circuit board 12 
and the second circuit board 14 differ in thickness from each 
other, they can be connected to each other by adjusting angle 
6. 

First obverse-side patterned conductors 21 are formed on 
an obverse surface of the ?rst circuit board 12, While ?rst 
reverse-side patterned conductors 22 are formed on a reverse 
surface of the ?rst circuit board 12. Second obverse-side 
patterned conductors 23 are formed on an obverse surface of 
the second circuit board 14, While second reverse-side pat 
terned conductors 24 are formed on a reverse surface of the 
second circuit board 14. 
When the ?rst circuit board 12 is inserted in the ?rst inser 

tion opening 13 of the connector 11, the ?rst obverse-side 
patterned conductors 21 and the ?rst obverse- side connection 
pins 17 are connected to each other and the ?rst reverse-side 
patterned conductors 22 and the ?rst reverse-side connection 
pins 18 are connected to each other. Also, When the second 
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circuit board 14 is inserted in the second insertion opening 15 
of the connector 11, the second obverse-side patterned con 
ductors 23 and the second obverse-side connection pins 19 
are connected to each other and the second reverse-side pat 
terned conductors 24 and the second reverse-side connection 
pins 20 are connected to each other. 

For example, at the time of signal transmission from the 
?rst circuit board 12 to the second circuit board 14, signals are 
transmitted from the ?rst obverse-side patterned conductors 
21 of the ?rst circuit board 12 to the second obverse-side 
patterned conductors 23 of the second circuit board 14 via the 
?rst obverse-side connection pins 17 and the second obverse 
side connection pins 19 of the connector 11. Also, signals are 
transmitted from the ?rst reverse-side patterned conductors 
22 of the ?rst circuit board 12 to the second reverse-side 
patterned conductors 24 of the second circuit board 14 via the 
?rst reverse-side connection pins 18 and the second reverse 
side connection pins 20 of the connector 11. In the case of 
signal transmission from the second circuit board 14 to the 
?rst circuit board 12, the order of the patterned conductors 
and the connection pins are reversed With respect to the direc 
tion of signal transmission. 

FIG. 4 is a plan vieW shoWing an end portion of a circuit 
board according to the ?rst embodiment of the present inven 
tion. Patterned radiofrequency conductors 26 and patterned 
ground conductors 27 correspond to the ?rst obverse-side 
patterned conductors 21 and the ?rst reverse-side patterned 
conductors 22 of the ?rst circuit board 12 and to the second 
obverse-side patterned conductors 23 and the second reverse 
side patterned conductors 24 of the second circuit board 14. 
These patterned conductors on the circuit board are divided 
into portions in a circuit board pattern region 29 not to be 
brought into contact With the connectionpins of the connector 
11, and portions in a connector contact region 30 to be 
brought into contact With the connectionpins of the connector 
11. 
The line Width and the Wiring spacing of the patterned 

radiofrequency conductors 26 are designed to realiZe a pre 
determined characteristic impedance. The patterned ground 
conductors 27 differ in shape from the patterned radiofre 
quency conductors 26 and designed to be Wide enough to 
ensure a suf?cient poWer supply capacity. The patterned 
ground conductors 27 are connected to patterned ground con 
ductors 31 in a circuit board inner layer through ground vias 
28. 

The patterned radiofrequency conductors 26 in the circuit 
board pattern region 29 constitute microstrip lines in coop 
eration With the patterned ground conductors 3 1 in the circuit 
board inner layer. The patterned radiofrequency conductors 
26 in the connector contact region 30 constitute single-end 
coplanar lines characteristic-impedance-matched to the 
microstrip lines in cooperation With the adjacent patterned 
ground conductors 27. 

FIG. 5 is a plan vieW shoWing transmission paths on the 
obverse side of the connector according to the ?rst embodi 
ment of the present invention. A transmission path 32 from 
one of the ?rst obverse-side connection pins 17 to the corre 
sponding one of the second obverse-side connection pins 19 
constitutes a single-end coplanar line characteristic-imped 
ance-matched to the microstrip line in cooperation With a 
ground path 35 Which is adjacent to the transmission path 32, 
and Which extends from one of ground pins 33 in the ?rst 
insertion opening 13 to one of ground pins 34 in the second 
insertion opening 15. In this Way, characteristic impedance 
matching is achieved With respect to a high-rate signal even in 
the connector 11, thereby improving the signal quality in 
communication betWeen the circuit boards. 
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4 
Since the circuit board 12 and the circuit board 14 are 

connected by forming the patterned conductors in the con 
nector contact regions 30 of the circuit board 12 and 14 and 
the transmission paths in the connector 11 as coplanar lines, 
there is no need to extend the patterned conductors on the 
circuit boards 12 and 14 to circuit board ends 25. Therefore 
the patterned radiofrequency conductors 26 and the patterned 
ground conductors 27 are formed inside the circuit board ends 
25 at a certain distance from the circuit board ends 25, thus 
enabling prevention of separation betWeen the patterned 
radiofrequency conductors 26 and the patterned ground con 
ductors 27. 
The patterned radiofrequency conductors 26 are uniform in 

shape through the connector contact region 30 and the circuit 
board pattern region 29. Therefore no impedance mismatch 
occurs due to a change in patterned shape. 
The ground vias 28 include vias provided at the circuit 

board end 25 side of the patterned ground conductors 27. 
Therefore, When the connections pins of the connector 11 are 
brought into contact With the patterned ground conductors 27, 
a ground current can be caused to How to each patterned 
ground conductor 31 in the circuit board inner layer, i.e., a 
ground surface facing the patterned radiofrequency conduc 
tor 26, at a position closer to the circuit board end 25. As a 
result, the length of the impedance mismatching portion is 
reduced to improve the signal quality in communication 
betWeen the circuit boards. 
As shoWn in FIG. 3, the obverse-side slanting angle 6 in the 

connector 11 and the reverse-side slanting angle 6 in the 
connector 11 may be set equal to each other to equalize the 
length of the transmission paths from the ?rst obverse-side 
connection pins 17 to the second obverse-side connection 
pins 19 and the length of the transmission paths from the ?rst 
reverse-side connection pins 18 to the second reverse-side 
connection pins 20 and to thereby eliminate the difference in 
signal transmission delay time betWeen the obverse side and 
the reverse side of the circuit boards 12 and 14. It is not 
necessarily required that the obverse-side slanting angle and 
the reverse-side slanting angle in the connector 11 be equal to 
each other in a case Where the difference in signal transmis 
sion delay time is alloWed to exist, for example, in a case 
Where only loW-rate signals are transmitted at either of the 
obverse side and the reverse side of the circuit boards 12 and 
14. 

Second Embodiment 

FIG. 6 is a plan vieW shoWing an end portion of a circuit 
board according to the second embodiment of the present 
invention. Patterned radiofrequency conductors 26 constitute 
microstrip lines in the circuit board pattern region 29 and 
constitute differential coplanar lines in the connector contact 
region 30. Also, the transmission paths from the ?rst obverse 
side connection pins 17 to the second obverse-side connec 
tion pins 19 and the transmission paths from the ?rst reverse 
side connection pins 18 to the second reverse-side connection 
pins 20 are formed as differential coplanar lines. In other 
respects, the construction of the second embodiment is the 
same as that of the ?rst embodiment. 

Differential lines are formed as described above to transmit 
pairs of opposite-phase signals, i.e., normal-phase signals and 
opposite-phase signals phase-inverted. The resistance to in 
phase noise is thereby increased to further improve the signal 
quality in communication betWeen the circuit boards. 

Obviously many modi?cations and variations of the 
present invention are possible in the light of the above teach 
ings. It is therefore to be understood that Within the scope of 
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the appended claims the invention may be practiced other 
Wise than as speci?cally described. 

The entire disclosure of a Japanese Patent Application No. 
2008-1 1 1605, ?led on Apr. 22, 2008 including speci?cation, 
claims, drawings and summary, on Which the Convention 
priority of the present application is based, are incorporated 
herein by reference in its entirety. 
What is claimed is: 
1. A circuit board connecting structure comprising: 
a ?rst circuit board including obverse and reverse sides and 

a ?rst pattern of conductors on the obverse side; 
a second circuit board including obverse and reverse sides 

and a ?rst pattern of conductors on the obverse side; and 
a connector having opposed ?rst and second insertion 

openings respectively receiving ends of the ?rst and 
second circuit boards, the connector including ?rst con 
nector pins on a ?rst inner Wall of the ?rst insertion 
opening and second connector pins on a ?rst inner Wall 
of the second insertion opening, electrically connected 
to the ?rst connector pins by coplanar lines impedance 
matched to the ?rst patterns of conductors on the obverse 
sides of the ?rst and second circuit boards and electri 
cally connecting the ?rst patterns of conductors of the 
?rst and second circuit boards together, Wherein 
the ?rst patterns of conductors of the ?rst and second 

circuit boards include ?rst contact portions contacted 
by the ?rst and second connector pins, respectively, 
and 

the ?rst contact portions are alternating signal lines and 
ground lines de?ning coplanar lines. 

2. The circuit board connection structure according to 
claim 1, Wherein the ends of the ?rst and second circuit boards 
inserted into the ?rst and second insertion openings of the 
connector have respective edges, and the ?rst patterns of 
conductors on the obverse sides of the ?rst and second circuit 
boards extend toWard, but are spaced from, the edges of the 
?rst and second circuit boards. 

3. The circuit board connection structure according to 
claim 1, Wherein 

the ?rst circuit board is thinner than the second board, 
separation of the ?rst and second inner Walls of the ?rst 

insertion opening is smaller than separation of the ?rst 
and second inner Walls of the second insertion opening, 
and 

the ?rst circuit board is centrally located Within the con 
nector With respect to the second circuit board in a thick 
ness direction of the ?rst and second circuit boards. 

4. The circuit board connecting structure according to 
claim 1, Wherein the second conductor pins are electrically 
connected to the ?rst conductor pins by conductors lying 
along straight lines. 

5. The circuit board connecting structure according claim 
1, Wherein the ?rst and second connector pins are ?at elec 
trodes that are parallel to the obverse sides of the ?rst and 
second circuit boards, respectively. 

6. The circuit board connecting structure according to 
claim 1, Wherein the ?rst and second circuit boards include 
internal ground conductors, and the ground lines of the ?rst 
and second circuit boards are respectively connected to the 
internal ground conductors of the ?rst and second circuit 
boards by vias. 

7. The circuit board connecting structure according to 
claim 1, Wherein the connector includes a separating portion 
separating the ?rst and second insertion openings from each 
other. 

8. The circuit board connecting structure according to 
claim 1, Wherein 

20 

25 

30 

35 

40 

45 

50 

60 

65 

6 
the ?rst circuit board includes a second pattern of conduc 

tors on the reverse side of the ?rst circuit board, 
the second circuit board includes a second pattern of con 

ductors on the reverse side of the second circuit board, 
the connector includes third connector pins on a second 

inner Wall of the ?rst insertion opening that is opposite 
the ?rst inner Wall of the ?rst insertion opening, and 
fourth conductor pins on a second inner Wall of the 
second insertion opening that is opposite the ?rst inner 
Wall of the second insertion opening, electrically con 
nected to the third connector pins by coplanar lines 
impedance matched to the ?rst patterns of conductors on 
the reverse sides of the ?rst and second circuit boards 
and electrically connecting the second patterns of con 
ductors of the ?rst and second circuit boards together, 

the second pattern of conductors of the ?rst and second 
circuit boards include second contact portions contacted 
by the third and fourth connector pins, respectively, and 

the second contact portions are alternating signal lines and 
ground lines de?ning coplanar lines. 

9. The circuit board connecting structure according to 
claim 8, Wherein the fourth conductor pins are electrically 
connected to the third conductor pins by conductors lying 
along straight lines. 

10. The circuit board connection structure according to 
claim 8, Wherein the ends of the ?rst and second circuit boards 
inserted into the ?rst and second insertion openings of the 
connector have respective edges, and the second patterns of 
conductors on the reverse sides of the ?rst and second circuit 
boards extend toWard, but are spaced from, the edges of the 
?rst and second circuit boards. 

11. The circuit board connecting structure according claim 
8, Wherein the third and fourth connector pins are ?at elec 
trodes that are parallel to the reverse sides of the ?rst and 
second circuit boards, respectively. 

12. The circuit board connecting structure according to 
claim 1, Wherein 

the ?rst circuit board includes a second pattern of conduc 
tors on the reverse side of the ?rst circuit board, 

the second circuit board includes a second pattern of con 
ductors on the reverse side of the second circuit board, 

the connector includes third connector pins on a second 
inner Wall of the ?rst insertion opening that is opposite 
the ?rst inner Wall of the ?rst insertion opening, and 
fourth conductor pins on a second inner Wall of the 
second insertion opening that is opposite the ?rst inner 
Wall of the second insertion opening, electrically con 
nected to the third connector pins by coplanar lines 
impedance matched to the ?rst patterns of conductors on 
the reverse sides of the ?rst and second circuit boards 
and electrically connecting the second patterns of con 
ductors of the ?rst and second circuit boards together, 

the second pattern of conductors of the ?rst and second 
circuit boards include second contact portions contacted 
by the third and fourth connector pins, respectively, and 

the second contact portions are signal lines and ground 
lines With a pair of signal lines that are adjacent to each 
other disposed betWeen a pair of ground lines, de?ning 
coplanar differential lines. 

13. The circuit board connecting structure according to 
claim 12, Wherein the fourth conductor pins are electrically 
connected to the third conductor pins by conductors lying 
along straight lines. 

14. The circuit board connection structure according to 
claim 12, Wherein the ends of the ?rst and second circuit 
boards inserted into the ?rst and second insertion openings of 
the connector have respective edges, and the second patterns 
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of conductors on the reverse sides of the ?rst and second 
circuit boards extend toward, but are spaced from, the edges 
of the ?rst and second circuit boards. 

15. The circuit board connecting structure according claim 
12, Wherein the third and fourth connector pins are ?at elec 
trodes that are parallel to the reverse sides of the ?rst and 
second circuit boards, respectively. 

16. A circuit board connecting structure comprising: 
a ?rst circuit board including obverse and reverse sides and 

a ?rst pattern of conductors on the obverse side; 
a second circuit board including obverse and reverse sides 

and a ?rst pattern of conductors on the obverse side; and 
a connector having opposed ?rst and second insertion 

openings respectively receiving ends of the ?rst and 
second circuit boards, the connector including ?rst con 
nector pins on a ?rst inner Wall of the ?rst insertion 
opening and second connector pins on a ?rst inner Wall 
of the second insertion opening, electrically connected 
to the ?rst connector pins by coplanar lines impedance 
matched to the ?rst patterns of conductors on the obverse 
sides of the ?rst and second circuit boards and electri 
cally connecting the ?rst patterns of conductors of the 
?rst and second circuit boards together, Wherein 
the ?rst patters of conductor of the ?rst and second 

circuit boards include ?rst contact portions contacted 
by the ?rst and second connector pins, respectively, 
and 

the ?rst contact portions are signal lines and ground lines 
With a pair of signal lines, Which are adjacent to each 
other, disposed betWeen a pair of ground lines, de?n 
ing a coplanar differential line. 

17. The circuit board connection structure according to 
claim 16, Wherein the ends of the ?rst and second circuit 
boards inserted into the ?rst and second insertion openings of 
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the connector have respective edges, and the ?rst patterns of 
conductors on the obverse sides of the ?rst and second circuit 
boards extend toWard, but are spaced from, the edges of the 
?rst and second circuit boards. 

18. The circuit board connection structure according to 
claim 16, Wherein 

the ?rst circuit board is thinner than the second board, 
separation of the ?rst and second inner Walls of the ?rst 

insertion opening is smaller than separation of the ?rst 
and second inner Walls of the second insertion opening, 
and 

the ?rst circuit board is centrally located Within the con 
nector With respect to the second circuit board in a thick 
ness direction of the ?rst and second circuit boards. 

19. The circuit board connecting structure according to 
claim 16, Wherein the second conductor pins are electrically 
connected to the ?rst conductor pins by conductors lying 
along straight lines. 

20. The circuit board connecting structure according claim 
16, Wherein the ?rst and second connector pins are ?at elec 
trodes that are parallel to the obverse sides of the ?rst and 
second circuit boards, respectively. 

21. The circuit board connecting structure according to 
claim 16, Wherein the ?rst and second circuit boards include 
internal ground conductors, and the ground lines of the ?rst 
and second circuit boards are respectively connected to the 
internal ground conductors of the ?rst and second circuit 
boards by vias. 

22. The circuit board connecting structure according to 
claim 16, Wherein the connector includes a separating portion 
separating the ?rst and second insertion openings from each 
other. 


